Using CLEO-c data, we confirm the observation of D 0 → ωη by BESIII. In the Dalitz Plot of D 0 → K 0 s ηπ 0 , we find a background in the K 0 s (→ π + π − )π 0 projection with a m(π + π − π 0 ) equal to the ω(782) mass. In a direct search for D 0 → ωη we find a clear signal and measure BF D 0 →ωη = (1.78 ± 0.19 ± 0.14) × 10 −3 , in good agreement with BESIII. * david. 
The recent observation by BESIII of D 0 → ωη [1] gave clarity to us of a mystery we noted in CLEO-c data. In the Dalitz Plot of D 0 → K 0 s ηπ 0 , we observed an anomalous peak at 0.6 (GeV/c 2 ) 2 in the m(K 0 s π 0 ) 2 fit projection. The BESIII observation leads us to think that this peak is due to an ω(782) → π + π − π 0 candidate whose charged pions are mis-reconstructed as a K 0 s . This decay channel has been predicted to have a BF = (3.3 ± 0.2) × 10 −3 [2] . Charge conjugation is implied throughout. Since the decay can proceed from both a D 0 and aD 0 and we do no additional reconstruction to find the D flavor, we are actually measuring the average of the branching fractions of D 0 → ωη andD 0 → ωη.
The CLEO-c detector and its experimental methods have been described in detail elsewhere [3] . This analysis was performed on 818 pb −1 of e + e − → ψ(3770) data with centerof-mass energy E cm = 3.774 GeV. All D 0 /D 0 candidates are reconstructed from π ± , π 0 , and η that pass standard selection criteria described elsewhere [4] . Charged tracks must be well reconstructed and pass basic track quality selections. We require a track momentum between 0.050 GeV/c ≤ p ≤ 2 GeV/c and the tracks consistent with coming from the interaction region. We use the specific ionization, dE/dx, from the drift chambers and the Ring Imaging CHerenkov (RICH) detector to identify our selected tracks as π ± . If dE/dx is valid, we require a three standard deviation consistency with the π ± hypothesis. For tracks with p ≥ 0.70 GeV and | cos θ| < 0.8 we can use RICH information as well. If both RICH and dE/dx are valid, we require the combined log-likelihood L πK ≤ 0 where
with L h is the log-likelihood of the hypothesis from the RICH information.
We reconstruct π 0 and η candidates as neutral → γγ. The unconstrained mass is calculated under the assumption that the photons originate from the interaction point. We require this mass to be within 3σ of the nominal π 0 /η mass. A subsequent kinematic fit must not be obviously bad, χ 2 < 10000. We reject neutral candidates with both photons detected in the endcap of our calorimeter and explicitly reject any photon showers with a matched track. Aside from mass values the selections are identical for π 0 and η candidates.
We nuisance parameters. We use the signal mean and standard deviation from one fit to make three standard deviation selections on the other plots. We generate 50000 simulated signal D 0 /D 0 events to measure the efficiency of our reconstruction and to determine the optimal widths to use in fitting to the data. We take the yield from M bc and ∆E as our measurements of the D 0 yield in the simulation. From the value of M bc yield, we find an efficiency of (17.49 ± 0.216)%.
The same process is performed in data, but with the widths obtained in signal simulation fixed in fits to the data distributions. We choose ω(782) candidates which have
tribution is shown in Figure 1 . We set this selection to −0.03525 GeV ≤ ∆E ≤ 0.03117 GeV.
The beam-constrained mass, M bc 2 c 4 ≡ E 2 Beam − p 2 c 2 , distribution and fit is shown in Figure   2 , and we select 1.857675 GeV/c 2 ≤ M bc ≤ 1.871685 GeV/c 2 . The M bc and ∆E fit yields can both be used as measurements of the D 0 → ωη yield. Raw signal yields are 711 ± 65 from the M bc fit and 720 ± 70 from the ∆E fit. We show the m(π + π − π 0 ) invariant mass distribution after the selections on M bc and ∆E in Figure 3 , noting that there is a clear ω signal.
Above, we assume the ω(782) is strongly related to the reconstruction of the D 0 and its M bc . To better visualize this relation, we observe the two dimensional plot of ω (782) mass versus M bc , subject to a three standard deviation ∆E cut. We clearly see a wellpopulated region near the intersection of the D 0 M bc and ω(782) mass rising above the large background. We also fit the M bc distribution below and above the ω(782) selections. We find no clear D 0 signal presence in these sidebands.
We expect there to be some K polynomial "background" using the signal region selections above. We use this to estimate the K 0 s background. We subtract the "signal" yield in Figure 4 from our previous results. We determine how many of the 158 ± 20 K 0 s events should be subtracted by examining M bc in three regions: three standard deviations around the K 0 s mean and the two sidebands. We fit M bc using the previously outlined method, and find the signal and background yields under the peak. Using the signal fraction in the K 0 s region, we subtract 43 ± 17 from the observed yields. The K 0 s subtraction value includes a 10% uncertainty due to our inability to precisely know how many K When we float the data widths in the K 0 s veto analysis, we find 637 ± 89 and 521 ± 85 for the M bc and ∆E signal yields, respectively. These values greatly differ from those with fixed widths, and indeed greatly from each other. We will use the difference between fixed and floating M bc yields as a systematic uncertainty. We calculate the Branching Fraction using
where We therefore take the M bc yield from the K 0 s veto analysis as the best measurement. Comparing using M bc and ∆E to extract the yield, we have a fortunately small ±1 systematic uncertainty from the difference in signal yield and ±0.34% uncertainty from the difference in Efficiency. These give a 2.13% relative uncertainty on the efficiency corrected yield. We also have ±41 systematic on the yield due to the difference between using fixed and floating widths in M bc fits. These two yield uncertainties give us a total systematic uncertainty on the yield. We find BF D 0 →ωη = (1.78 ± 0.19 ± 0.14) × 10 −3 . The statistical uncertainty comes from the statistical uncertainty in the signal yield. All of the uncertainties are summarized in Table V . The contribution from BF (π 0 → γγ) is negligible. In summary, in the CLEO-c data we have observed D 0 → ωη and measure the average of D 0 → ωη andD 0 → ωη as BF (D 0 → ωη) = (1.78 ± 0.19 ± 0.14) × 10 −3 .
This agrees with the previous observation by BESIII. Our measured branching fraction is roughly a factor of two smaller than predicted. We note that this D 0 decay mode is a CP-eigenstate making it a potentially valuable tool in heavy flavor analysis.
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